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@ Cleaning machine.

@ Cleaning machine with means for blasting the goods to
be cleaned.

Inside a liquid container (23) there is provided a
liquid-permeable compartment or cassette providing a
magazine for the granules and connected to a bottom outlet
(36, 36') in a treatment chamber (12) wherein the blasting
shall take place. The compartment or cassette is connected
by a valve-controlled opening (45, 45') to the suction side of
pump means (25) for sucking-in liquid from the liquid
container via the cassette while carrying granules therefrom,
and for supplying the liquid containing granules to the
treatment chamber from which the granules are again
supplied to the cassette through the bottom outlet.
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CLEANING MACHINE

T . “The invention relates to a cleaning machine with
means for blasting the goods to be cleaned by means of

5 liquid containing granules, comprising a treatment
chamber for receiving the goods, a liquid container,
 pump “means the suction side of which is connected to
the 1iquid container for sucking-in liquid, nozzle
means connected to the pressure side of the pump

10 means for ejecting liquid towards the goods in the
treatment chamber, and means for supplying granules
to 1iquid supplied to the nozzle means, and for
separating granules from liquid ejected from the
nozzle means.

15 Cleaning machines in which blasting of the goods
to be cleaned is applied are used for instance for
washing heavily soiled goods with adhereing food
residues which are difficult to resolve and remove
only by spraying liquid containing conventfona] dish-

20 washing detergents. In a prior art embodiment
(DAS 1.148,360) of a dishwashing machine of this type,
commonly called heavy-duty dishwashing machine, the
granules are located on a grid in the treatment chamber
below the goods to be washed, and by forcing liquid

25 from below through the grid said granules are thrown
towards the goods together with the liquid. The arrange-
ment is not satisfactory because the liquid containing
granules cannot without difficulty be directed towards
the goods to be washed in such a manner that an

30 optimally effective cleaning of .the goods is achieved.
In another embodiment (U.S. 1,761,492) granules formed
as balls are introduced by means of an injector into
the liquid when it is ejected towards the goods to be
washed, and are then separated from the liquid again

35 by means of a grid when the liquid leaves the goods,

SUREAT;




10

15

20

25

30

35

XVTEYE.

) . 0087566

to be forﬁarded to the injector by means of separate
conveyor means in order to be introduced into the
1iquid again. Such an arrangement is effective per se,
but the conveyor means provides a complication because
it fails easily during operation of the machine and

can hardly operate with relatively small granules.

"The invention aims at providing a cleaning =~~~
machine of the type initially referred to in which
the granules are supplied and separated by means of
a constructively simple arrangement in a relijable
manner also as far as small granules are concerned;
and which at the same time provides the possibility to
direct the liquid containing granules by means of the
nozzle means in the most suitable angle of incidence
towards the goods in order to obtain an optimally
effective cleaning of the goods.

In order to achieve this the cleaning machine
according to the invention is characterized in that
the last-mentioned means comprises a liquid-permeable
compartment which is located inside the 1iquid container
with a bottom outlet in the treatment chamber connect-
ing to the liquid container via the liquid-permeable
compartment, and in that this compartment is connected
through a valve-controlled opening to the suction side
of the pump means for supplying the granules to the
liquid through this opening such that liquid containing
the granules is sucked-up and circulated by the pump
means, or alternatively retaining the granules in the
liquid-permeable compartment such that liquid only is
sucked-up and circulated by the pump means.

In an introductory part of a cleaning cycle during
the so-called prerinsing it may be desired to wash off
and collect material adhering relatively loosely to the
goods before the washing proper is started by blasting
the goods by means of the liquid containing granules,
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because such blasting will not be particularly efficient
..as far .as thick and relatively soft layers of contaminants
are concerned, e.g. such food residues on the goods to be
washed, which have not got dried or have burnt to such
5 goods. Also detergents are not particularly efficient
. o - woa - oWwheRsaet kng -upen:-such-soft-and sometimes perhaps rather
thick layers of contaminants. ,
In order to spray the goods to be cleaned, with
1iquid only while detached contaminants are being
10 separated from the tiquid there is arranged in the bottom
outlet, according to a further development of the inven-
tion, an adjusfab]e member coordinated with the valve
control for passing liquid from the treatment chamber
directly to the liquid-permeable compartment and, alter-
15 natively, through a strainer in the bottom outlet.
In order to illustrate the invention embodiments of
a heavy-duty dishwashing machine according to the inven-
tion will be described in more detail below, reference

being made to the accompanying drawings.
20

Of the drawings:

FIG. 1 is a vertical sectional view of the heavy-
30 -duty dishwashing machine in one embodiment thereof

with a carriage for supplying the goods to be

washed to the treatment chamber of the machine,

shown in side view;

FIG. 2 is a front view of the dishwashing machine
35 from the end thereof where the carriage shall enter;
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FIG. 3 is a side view of the dishwashing machine and
shows the pump means and drive means for the nozzles;
FIG: 4 is a horizontal sectional view of the dish-
washing machine and shows the location of the carriagg'

inside the treatment chamber; P

--FIG.wsuis,aﬂccxmesﬁonding horizontal sectional view . = , .

with the bottom of the treatment chamber shown in
plan view, partly in sectional view; )
FIG. 6 is a vertical sectional view of the lower
portion of -the--dishwashing machine taken perpen-
dicularly to the view in FIG. 1, and discloses

.. MNP IR

the means for separating the granules from the f
liquid ejected from the nozzles, and for storing

the granules;

FIG. 7 is a perspective view of a cassette forming

the compartment for receiving and storing the

granules;

FIG.-8 is a fragmentary view tqken along 1ine fﬂ”'
VIII - VIII in FIG. 6 and jllustrates the cassette
in end view as seen towards the end of the cassette,
which opens into the pump chamber;

FIG. 9 is a fragmentary plan view of the bottom in ”o
the treatment chamber with the Tiquid-permeable :
compartment arranged therein and the associated
valve-controlied openings in'a.modified embodiment
of the cleaning machine according to the invention; (‘
FIG. 10 is an elevational view of the liquid-

-permeable compartment in the embodiment of FIG. 9

as seen from the valve-controlled openings;

FIG. 11 is a vertical sectional view of the liquid-
-permeable compartment in the embodiment of FIGS.
9 and 10 with strainer troughs which are arranged
in the bottom outlet of the treatment chamber and
are operatively connected to the valve of the valve-
-controlled openings to be adjusted between operat-
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ive and inoperative positions;

-FIG: 42 is-awfragmentary elevational view of the

1iquid-permeable compartment in the embodiment of
FIGS, 9 to 11 as seen from the valve-controlled
openings, the valve being shown in position for

amazna na rinshlasting the geeds-te be cleaned and the strainer ™
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troughs being shown in inoperative position;
FIG. 13 is a view similar to that in FIG. 12, the
valve being shown in position for rinsing the

--goods -in the treatment chamber with clean liquid

FIGS.

and the strainer troughs being shown in inoperat-
ive posit{on for collecting the granules used for
the blasting, in the liquid-permeable compart-
ment; and

FIG. 14 is a view similar to that in FIG. 12,

the valve being shown in position for rinsing

the goods in the treatment chamber with clean
Tiquid and the strainer troughs being shown in
operative position for collecting contaminants
entrained in the liquid.

The heavy-duty dishwashing machine shown in
1 to 8 comprises an outer casing 10 in which a

treatment chamber 12 for the goods to be washed is
defined by inside walls 11. For the supply of the
goods to be washed, supported on a carriage 13, to this
treatment chamber there is provided at an entrance 14
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which can be closed by means of doors not shown,
.a carriage elevator by means of which the carriage can
be 1ifted from the floor level and can be displaced
ijnto the treatment chamber. The carrijage elevator ¢
5 comprises a cradle 15 which can be displaced hydrau-
-wwidically on .a .horizontal support rail 16 arranged
centrally at the top of the treatment chamber said
rail projecting from the treatment.chamber through
the entrance 14. The cradle 15 supports a vertically
10 mounted quide rail 17 on which a cross-formed 1ift
slide 18 can be displaced hydraulically up and down.
The 1ift slide has a number of hooks 19 to engage from
below brackets 20 on the carriage 13 when the cradle
15 is in an outer end position on the support rail 16
15 and the 1ift slide is in a lower end position on the
guide rail 17 and is then displaced upwardly to 1lift
the carriage sufficiently to the position indicated
by dot amwd ‘dash ‘1'imes so that the carriage clears the
.si111 21 in the entrance 14 at succeeding displacement
20 of the carriage elevator and the carriage suspended :
thereon into the treatment chamber 12 from the outer '
end position to an inner end position shown by dot and
dash lines in FIG. 1, by the cradle 15 being displaced {
along the support rail 16. An abutment 22 is provided
25 on the guide rail 17 to support the carriage 13 when
suspended from the carriage elevator.

The arrangement described provides a rational
handling of the goods to be washed because this goods
can be shelved on the carriage at different collecting

30 places and then easily can be moved into the heavy-duty
dishwashing machine without substantial manual work,
but it is of course also possible to arrange the heavy-
-duty dishwashing machine with shelves or guides for
the insertion of baskets and racks manually into the

35 treatment chamber.
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The lower portion of the ‘cabinet 10 is formed as .
-~ & -Hquid container:23 below the treatment chamber 12, ;
and this 1liquid container is enlarged to form a closed
suction chamber 24 to which a pump 25 driven by an
5 electric motor is connected with the suction side there-’
=7 razxgfpi=The :presswrre =stide ¢f the pump is connected to a
pressure conduit 26 which in turn is connected by
distribution conduits 27 to a number of nozzles 28
rotatably mounted in two vertical rows on two opposite
40  side walls of the treatment chamber in niches 29 formed
by these side walls. The connection between the nozzles
28 which are cranked, and the distribution conduits 27
is provided by pivot couplings 30. For the rotation
of the nozzles these are provided with sprockets 31, and
15 an endless chain 32 engages these sprockets said chain
also running over two conducting spréckets 33 at the top.
One of these conducting sprockets is connected to an
electric drive motor 34. It will be seen that the chain
32 is extended alternatingly at one side and the other
20 of the sprockets 31 so that the nozzles 28 in a row
are driven alternatingly in one direction and the other. ‘
The treatment chamber 12 has a bottom 35 which is |
perforated to the extent it covers the liquid container
23. It slopes as a funnel towards a central opening 36
25 covered by a grid 37. Chamber 12 communicates with
container 23 through opening 36 via a compartment 38
formed as a cassette which is shown separately in
FIG. 7. The cassette is connected to the opening 36 at
a square socket 39 and a conduit portion 40 of the
30 cassette, having the same width as the socket, extends
through the side wall 41 of the container 23 into the
closed suction chamber 24 wherein it opens. The cassette
38 is arranged to be easily removable from the heavy-
-duty dishwashing machine by being 1ifted at the socket
35 39 and being withdrawn through the opening 36. It

3
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serves as a magazine for the granules used as an
. addition to the liquid to provide a mechanical working
of the goods to be washed by liquid blasting. The
perforation of the bottom 35 consists of sufficiently .
5 small openings so as not to let through the granules ’
© . =w-:3&kong-as--they are-not worn due to the use thereof
in the machine to such extent that they are no longer
~effective for the purpose thereof while the grid 37 on
the contfary has sufficiently large openings to let
10 through unobstructedly the granules to the cassette
38.

4

The conduit portion 40-of the cassette 38 has an
upper bounding wall 42 which extends over the entire
width of the ‘cassette. By means of a partition wall
15 43 extehding angularly through the conduit portion 40
there is defined a passage 44 the opening of which at
the end connected to the socket 39 has the same width
as the conduit 'portion while the opening at the other
end indicated at 45 and opening into the suction ‘
20 chamber 24 has a width which is only half the said i
width. Gill openings 46 possibly covered by a close- 3
-meshed netting to retain the granules in the cassette f
are provided in the side walls of the socket 39 and the
passage 44 such that water can pass between the interior
25 of the cassette 38 and the liquid container 23.
The partition wall 43 also defines a passage 47 in
the conduit portion 40, which is open at the bottom
thereof and also opens intc the suction chamber 24
through an opening 48 of thersame size as the opening
30 45. A plate valve 49 is displaceable on a horizontal
bar 50 and is of a size to cover completely only one of
the openings 45 and 48 at a time, viz. when it is located
at one and the other end position thereof, respectively,
on the bar 50. In intermediate positions the valve covers
35 each opening more or less. Means can be provided for
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displacement of the valve 49 manually or by means of
a servo on the bar 50 but such means which can be of
a known construction are not shown here.

1f it is assumed that the liquid container 23
contains Tliquid and that the granules to be added to
the liquid from the beginning are contained in the
cassette 38 the opening 48 of which is assumed to be
closed while the opening 45 is open, granules will be
carried by the liquid when this is sucked-up by the
pump 25 from the suction chamber 24 because the suction
chamber 24 is connected to the l1iquid container 23
through the passage 44 of the cassette only. Due to the
fact that the liquid then will flow into the passage
44 from the sides through the gill openings 46 the
granules will be agitated by turbulence of the liquid
and will be carried away by the liquid flow to the
pump without being packed in the passage 44. The
liquid containing granules is expelled from the
nozzles 28 at the pressure side of the pump and is
thrown towards the goods to be washed on the carriage
13 in order to provide the cleaning effect thereof.
Liquid and granules as well as accompanying contami-
nants then fall down to the bottom 35 of the treatment
chamber 12 where liquid and granules are separated. The
granules pass through the grid 37 and the opening 36
into the cassette 38 where they are again carriéd away
by the liquid as this is being sucked-up by the pump
25 from the container 23 via the suction chamber 24.

The advantage of arranging the supply of the
granules to the liquid in this manner is above all,
as mentioned above, that there will be no accumulation
of packed granules, which could prevent the circulation
of the liquid, but also that the addition of granules
can be controlled and can be brought to cease
completely, If the valve 49 is displaced to the end
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'position in which the valve covers the opening 45

the pump will draw liquid only from the container 23

through the passage 47 and the suction chamber 24, and

Wwith the valve in positions between said two end

positions granules will be mixed with the liquid more
or less. The adjustment of the valve is preferably -
controlled from a timer which controls also other |

functions of the heavy-duty dishwashing machine.

When the pump 25 is sucking liquid through the
passage 47, the liquid is forced to pass from the
container 23 below the lower edge 51 of the side wall

of the cassette 38, bounding the passage 47, and it is
prevented thereby that air will be sucked-in by the

pump.

The granules used in the heavy-duty dishwashing

machine according to the invention preferably consist

of plastics material such as Nylon or Delrin. The

granules need not be spherical but can have any form;
they can comprise for instance small polyhedrons or

cylinders. The substantially spherical form is %
i

preferred, however, because balls have no tendency of
adhering to the 'goods to be washed in the manner that g

can occur as far as granules with plane surfaces are

concerned. As guidance for the dimensioning of the
granules and the adjustment of other factors affect-
ing the cleaning action of the granules the following

specification is given:
Mass of the granules max..
Size of the granules
Spec. gravity of the granules
Velocity of the granules from
the nozzles
Nozzle area

0.2 ¢g
0.5-5 mm
0.8-1.9

4-35 m/sec
0.3-3 cm?

The amount of granules should comprise between

10 and 50 per cent by volume of the circulating
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1iquid and preferably should be 20 to 40 per cent by

“volume.

Excellent results have been obtained by granules
formed as substantially spherical bodies of Delrin
having a diameter of substantially 3 mm when washing
such heaviTy soiled goods as exist in éatering centers

and restaurants and comprise stainless utensils such ﬁ

as trays, pans, dish-plates, etc. where the existing
radius of curvature practically never is less than
3 mm. When impigning against such goods balls having
a diameter of 3 mm can enter into and work also the
smallest existing nooks and corners of the goods.
The following values of the parameters given
above, which have been obtained from experience,
have been found to provide optimum cleaning action

when Delrin balls having a diameter of 3 mm, are being
used:

The mass of the balls 0.01946 ¢

The spec. gravity of the balls 1.40

Velocity 13.18 m/sec

Nozzle area 1.267 cm2

Amount of balls abt 35 per cent
by volume .

Since the cleaning in the heavy-duty dishwashing
machine according to the invention is effected by the
simply mechanical effect on food residues adhering to
the goods to be washed the temperature of the circulat-
ing 1iquid can be kept Tow without any detrimental
effect on the result; on the contrary, a low temperature
is advantageous because it is thereby avoided that
proteins in the food residues coagulate and adhere still
firmer to the goods. By means of the granules the food
residues are broken and comminuted so that they can be
easily removed by the circulating liquid.

A typical dishwashing program in the heavy-duty

$UREAY
OPI
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dishwashing machine according to the invention can
comprise the following different steps:
1. Prerinsing at about 38%C without granu]es
for 30 sec. p
5 2. Dishwashing with granules at 38%C for 3 to
10 min.
3. F1na1 r1ns1ng at 38°¢C w1thout granu]es for
30 sec for returning the granules to the
cassette 38 the opening 45 being closed.
10 4. Fina: flushing at 90°C without granules
for i5 sec for disinfection of the goods
and for facilitating draining and drying.
When liquid containing granules is being circulated
frlct1on heat is generated to some extent by the
15 granules impigning against the goods to be washed, and
in the dishwashing cycle described this friction heat
can be sufficient in order to maintain the temperature
at about 38°C .if the liquid supplied has substantia]]y
this temperature from the beginning.
20 In the steps 1 to 3 the same liquid can be used
for the dishwashiné. For cleaning this liquid between
. .the steps the dishwashing machine can be provided with
a hydrocyclone 52 which is connected at the inlet side
thereof to a conduit 53 which communicates with the
25 pressure conduit 26, and is connected at the outlet
side thereof to a conduit 54 opening into the treat-
ment chamber 12 so that liquid without granules can be
pumped through the hydrocyclone between the steps 1 and
2 and between the steps 2 and 3, respectively, or part
30 of the liquid can be pumped continuously through the
hydrocyclone during the steps 1 and 3. In the cyclone
entrained food residues are separated and discharged
to a drain 55. After the step 3 the liquid is dis-
charged to the drain and then fresh, clean liquid at
35 the temperature 90°C is supplied for the final flushing.
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A1l these operations can be controlled from the timer
s va:v:. by means of solenoid valves.

Referring to FIGS. 9 to 14 in the drawings,
elements in the embodiment described ‘below, which are
5 substantially identical with elements in FIGS. 1 to 8,
~aswame  rareskdentified rby ~the »same references as in the last-
-mentioned figures, sometimes with the addition of a
prime, in order to indicate some modification of the
elements. _
10 In the embodiment shown in FIGS. 9 to 14 the goods
to be cleaned can be prerinsed with liquid only accord-
ing to step 1 in the dishwashing program above, contami-

nants being rinsed off from the goods and separated for
collection.

15 The bottom 35' of the treatment chamber 12 is non-
-perforated and slopes as a funnel towards the central
opening 36' which is elongated in this embodiment.
Chamber 12 communicates through this opening with the
l1iquid container 23 through the compartment 38' which

20 also in this embodiment can comprise a removable
cassette and is connected to the opening 36'. The conduit
portion 40' extends from the liquid container 23 into
the suction chamber 24 wherein it opens. The compartment

38' also in this case serves as a magazine for the
25 granules.

The upper bounding wall 42' of the conduit portion

40' extends over the entire width of said conduit portion.
The partition wall 43' extending angularly through the
conduit portion 40' defines the passage 44' the opening

30 of which at the end connected to the bottom outlet 36'
extends over the entire width of the conduit portion,
while the opening at the other end indicated at 45' and
opening into the suction chamber 24 extends over nearly
half the width of the conduit portion 40' at this end.

35 The compartment 38' and the passage 44' of the conduit

. "-.-"A ...j‘"(?
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portion 40', which is connected to said compartment,
has openings (not shown) corresponding to the gill
openings 46 in the embodiment of FIGS. 1 to 8 so that

water can pass between the compartment 38' and the ' .
5 liquid container 23 said openings being small enough
to retain the granules in said compartment. .

The partition wall 43' also defines the passage
47' open at the bottom, which opens into the suction
chamber 24 through an opening 48' of substantially the

10 same size as the opening 45'. However, a wall 56 is
arranged between said openings 45' and 48'.

The plate valve 49' is displaceable on the
horizontal bar 50' and is of a size to cover completely
only one of the openings 45' and 48' at a time, viz.

15 when it is located at one and the other end position
thereof, respectively, on the bar 50'. The valve can
move from each end position over a distance correspond-
ing to the width of the wall 56 between the openings »
45' and 48' and only after that the valve begins to

20 open the opening which has been closed so far, and to

' close the other opening in order to cover each opening
more or less in intermediate positions of the valve.
Means are provided for displacing the valve 49' by
"means of a servo on the bar 50' but such means which
25 can be of known construction and can comprise e.g. a

hydraulic cylinder are not shown here.

The bottom outlet 36' in the treatment chamber 12
is provided with two strainers 57. Each of these
strainers is formed as a trough having a perforated

30 bottom and is supported on horizontal pins 58 for
pivotal movement about a horizontal axis at one longi-

tudinal edge thereof, viz. the edge adjacent the centre
of the outlet opening. The other longitudinal edge is
provided with a flange 59 in order that the strainer

35 shall engage the bottom 35 of the treatment chamber at
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this flange adjacent the bottom outlet 36'. The two
strainers are covered by a saddlie-roof cover 60

which is removably mounted on support pins 61 and
coversthe strainers leaving a gap 62 between the edge
of the cover and the bottom of the treatment chamber.

., .--.A_shaft 63 is rotatably mounted in the walls of

the liquid container 23 and -extends below the strainers
57 transversely of the pivot axes thereof. Below each
strainer there is provided on the shaft a radially
projecting arm 64 having a ball 65 at the free end there-
of and the arm can be engaged with the lower side of

the bottom of the associated strainer at this ball. By
adjusfment of the shaft 63 to a rotational position
thereof wherein the:arms 64 are in an upright position
the strainers 57 can be kept in the position shown in
solid lines in the drawings, in which there is a gap 66
between the bottom 35' of the treatment chamber and the
flange 59. By rotation of the shaft 63 in order to lower
the arms 64 the strainers can be. lowered pivoting on the
pins 58, to the position shown by dot and dash lines in
the drawings, in which the flange 59 rests on the bottom
35'. The first-mentioned position is an inoperative
position of the strainers because liquid sprayed into
the treatment chamber and flowing down onto the bottom
35' or the cover 60 can flow into the compartment 38
through the gap 62 and then through the gap 66 without
passing through the strainers 57, while the other posi-
tion is the operative position of the strainers because
the liquid flowing down will pass into and through the
strainers 57 after having passed through the gap 66.

The shaft 63 extends up to the valve 49' in the
suction chamber 24 where the shaft is provided with an
arm 67 fixedly mounted on the shaft at an angle of 60°
in relation to the arms 64. Between a lug 68 on the arm
67 and a lug 69 on the conduit portion 40' a tension
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spring 70 is engaged biasing the shaft 63 in counter-
-clockwise direction as seen in FIGS. 10, 12, 13, and
14. Under the bias of this spr{ng the arm 67 is held
in engagement with a stationary abutment 71 on the p

5 conduit portion 40' and then the arms 64 are in the
substantially upright position wherein the strainers =~
57 are lifted to the inoperafivé poéition shown in
FIG. 11 by solid lines. '

The arm 67 is provided with a rotatably mounted

10 roller 72 to co-operate with a projecting abutment 73
on the valve 49' and this abutment is arranged to
engage the roller 72 when the valve 49' is displaced
from the left position to the right position as seen
in FIGS. 12, 13, and 14 to swing the arm 67 in clock-

15 wise direction against the bias of the spring 70.

If it is assumed that the liquid container 23

contains liquid and that the granules to be added to
the liquid at the beginning are contained in the
compartment 38' the opening 48' of which is assumed

20 to be closed while the opening 45' is open - the valve
accordingly is in the position of FIG. 12 - the granules
will be carried..along by .the liquid when the liquid is
being sucked-up by the pump from the suction chamber 24
because the suction chamber is connected with the

25 liquid container 23 through the passage 44' of the
conduit bortion 40' only. The 1liquid containing
granules is expelled through the nozzles in the treatment !
chamber to exert the cleaning action thereof on the goods
to be cleaned, which is received by the treatment chamber.

30 Liquid and granules then fall onto the bottom 35' and the
cover 60, respectively, in the treatment chamber 12, the
granules passing through the gap 62 and then through the
gap 66 into the compartment 38' where they can be carried
along again by the 1iquid being sucked-up by the pump

35 from the container 23 through the suction chamber 24.
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The liquid with the granules entrained therein thus

.does..not pass through .the strainers 57 when the valve

21

49' is in the position of FIG. 12 because the abut-
ment 73 in this position of the valve does not engage
the roller 72, the arm 67 being engaged with the abut-
ment .71 with the arms .67: in the upright position and
with the strainers 57 lifted.

Now, if the valve 49' is displaced to the posi-
tion of FIG. 13, wherein the left hand edge of the
valve has uncovered completely the opening 48' and
the valve covers completely the opening 45' as well
as the wall 56, the pump will draw liquid only from
the container 23 through the passage 47' and the
suction chamber 24, and with the valve in positions
intermediate said two positions granules will be
mixed with the liquid to a greater or smaller extent.
In the position of FIG. 13, the abutment 73 has just
contacted ‘the roller 72 and accordingly the arm 67
is still in the same position as in FIG. 12 wherein
the strainers 57 are lifted to the inoperative position
thereof. The position of the valve 49', shown in FIG.
13, is used at the end of the blasting in order that
the granules will be flushed into the compartment 38'
without being carried along again by the 1iquid to the
treatment chamber.

If the valve 49' is displaced further to the right
from the position of FIG. 13 to the position of FIG. 14,
the pump will still be drawing liquid only without
granules because the opening 48' of the conduit portion
40' is open and the opening 45' of said conduit portion
still is closed. However, in this position the arm 67
has been swung in counter-clockwise direction against
the bias of the spring 70 due to the fact that the arm

. has been carried along at the abutment 73 engaging the

roller 72 so that the arms 64 have been swung down and
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the strainers 57 have been lowered to the operative
position shown by dot and dash lines in FIG. 11. The
liquid sprayed into the treatment chamber 12 thus will
flow into the compartment 38' through the strainers .
5 57 because the gap 66 no longer exists when the
strainers are in the operative position. It is the “
intention that the position of FIG. 14 shall be used
in prerinsing the goods to be treated in the treatment
chamber 12 so that coating adhering loosely to the
10 goods will be rinsed off and will be collected in the
strainers 57 during such prerinsing.

The valve preferably is controlled from the timer
controlling the other operations of the heavy-duty dish-
washing machine. Inductive sensors can be provided for

15 sensing the different positions of the valve shown in
FIGS. 12, 13, and 14. The operative connection between
the valve 49' and the strainers 57 provides a positive
adjustment of the strainers in dependence of the adjust-
ment of the valve but as will be realized, the connec-

20 tion between the adjustment of the valve and the adjust-
ment of the strainers can be arranged in another way
than by mechanical means as in the embodiment described.
For example, separate adjustment means can be provided
for the strainers 57, such adjustment means being

25 controlled directly from the timer, such control being
coordinated with the control of adjustment means for the
valve 49°'.

An advantage of the embodiment of FIGS. 9 to 14
wherein the strainers 57 proper form adjustable members
30 for passing the liquid flow from the treatment chamber
12 alternatively through the strainers and past the
strainers is that there is achieved a simple construction
as well as that food residues collected in the strainers
continuously will be maintained in a humid condition due
35 to the fact that liquid passes below the strainers when
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these are in the lifted inoperative position.
Preferably, the strainers are arranged such that
they can easily be 1ifted and taken out from the
machine when the material collected therein is to be
5 removed.
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CLAIMS
1. Cleaning machine wherein the goods to be
cleaned are treated with a liquid containing granules,
comprising a treatment chamber (12) for receiving the
goods and having a bottom outlet (36), a Tiquid tank

(23), pump means (25)., a connection (47§ between the™™ ™"
suction side of the pump means and the tank, nozzle
means (28) connected to the pressure side of the pump
means for ejecting liquid towards the goods in the
treatment chamber, and means for supplying granules

to the liquid supplied to the nozzle means, and for
separating granules from liquid ejected from the nozzle
means, c¢c haracterized in that said means
for supplying and separating the granules comprises a
liquid-permeable container (38, 38') which is located
inside the tank (23), the bottom outlet (36, 36') of the
treatment chamber (12) being connected to the tank via
the liquid-permeable container, a connection (44) between
the suction side of the pump means and the container,
and valve means (49) for controlling the connection (47)
between the suction side of the pump means and the tank,
at one hand, and the connection (44) between the suction
side of the pump means and the container, at the other
hand, for incorporating the granules into the liquid
sucked up by the pump means, or alternatively retaining
the granules in the container, liquid only being sucked
up by the pump means, said valve means allowing one
connection to be gradually closed when the other connec-
tion is being gradually opened, and yice versa.

2. Cleaning machine according to claim 1,
characterized in that the suction side of
the pump means (25) is connected to a suction chamber
(24) communicating with the tank (23) and the container

via said connections (42, 47) controlled by said valve
means (49).

¥
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3. Cleaning machine according to claim 2,
character-ized 1in that a conduit portion
(40, 40') of the container (38, 38') extends through
the tank (23) and opens into the suction chamber (24),
said conduit portion forming said connections.

_rrnrnsoh, -:Cleaning machine-according to claim 3,

characterized in that the conduit portion
(40, 40') is divided into a passage (44, 44') which
communicates with the bottom outlet (36, 36') of the
treatment -chamber (12) to form said connection between
the suction side of the pump means and the container,
and communicates with the tank (23) through openings
(46) in the bounding walls of the passage, and another
passage (47, 47') which communicates with the tank to
form said connection between the suction side of the
pump means and the tank.

5. Cleaning machine according to claim 4,
characterized in that said valve means
comprises a valve element (49) for opening one passage
when closing the other, and vice versa.

6. Cleaning machine according to any of claims 1
to 5, characterized in that the granules
have a sjze of about 3 mn.

7. Cleaning machine according to claim 6,

characterized in that the granules have a
specific gravity between 0.8 and 1.9.

8. <Cleaning machine according to claim 7,
characterized 1in that the granules have
a specific gravity of about 1.4.

9. Cleaning machine according to any of claims

6 to 8, characterized 1in that the
granules have a maximum mass of 0.2 g.

10. Cleaning machine according to claim 9,

characterized in that the granules have a
mass of about 0.03 g.
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11. Cleaning machine according to claim 1,
characterized in that a movable member
(57) coordinated with the valve control is arranged
in the bottom outlet (36') for passing liquid from

the treatment chamber (12) directly to the liquid- i
-permeable containeér "(38') or, alternatively, through -~~~ -+~

a strainer (57) in the bottom outlet (36'). :

12. Cleaning machine according to claim 11,
characterized in that the strainer (57)
forms said adjustable member, the strainer being
movable between an operative position wherein the
strainer connects to the bottom (35') of the treatment
chamber to receive liquid flowing from the bottom, and
an inoperative position in which the strainer is lifted
from the bottom to leave a liquid passage (66) between
the lower side of the strainer and the bottom of the
treatment chamber.

13. Cleaning machine according to claim 12,
characterized 1in that the strainer (57)
is covered by a cover (69) defining an inlet opening
(62) to the strainer in relation to the bottom (35')
of the treatment chamber (12).

14, Cleaning machine according to claim 12 or
13, characterized in that the strainer

(57) is pivotally mounted.
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